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Abstract :The present communication deals with the
parametric variables for ethanol production by
Saccharomyces cerevisiae NCIM -2086. This strain
was subjected to parametric studies. Major effects were
caused due to pH value, incubation temperature.
Incubation period and concentration of the blackstrap
molasses. It has been reported that optimum values
for alcoholic fermentation has been found when
blackstrap molasses 16% (w/v) is allowed to ferment
for 47 hours at 31°C by maintaining the pH value of
the fermentation medium at 4.9 in the presence of yeast
Saccharomyces cerevisiae NCIM -2086.

(Keywords : Alcoholic fermentation, Saccharomyces
cerevisiae NCIM -2086, molasses)

Introduction.

Yeasts are cosmopolitan
microorganisms that are nllostly found in namra%
ecosystems rich in sugar . Mohd Azhar et al.
estimated that over 150, 0000 yeast species are
distributed on earth of which only 1%.

Plants are the preferred habitats for
yeasts and they include nect%s, flowers, fruits,
decaying tissues, and tree saps . These plant parts
also attract insects that not only help the
distribution of yeasts to different habitats but also
play a great role in diversifying the yeast
communities in flowers making the yeast diversity
seasonal since the pollinating insects are mostly
seasonal* * ®, In addition, yeasts are widely
distributed in the soil .

Traditionally, yeasts from the genus
Saccharomyces are used in bakery and brewery
industries for ethanol production of high spirit and

industrial grade ethanol for human consumption
from simple sugars. However, simple sugars are
relatively expensive substrates for economical
ethanol production. On the other hand, ethanol
can also be produced from agricultural crush
(starch and lignocellulose), sugar industry wastes
(sugar cane and beet molasses), and dairy industry
waste (whey) with a dual purpose of producing
energy from cheap sources and alleviation of
environmental pollution’.

It is well established that yeast growth
and ethanol production are influenced by different
nutritional and environmental factors such as
temperature, pH, oxygen, and initial sugar
concentrations'*'*', Temperature and pH affect
membrane turgidity, enzymatic activity and
metabolism of yeast cells'®. They usually prefer
acidic pH that enables to control bacterial growth
at industrial level. Consequently, yeasts which are
active and tolerant to high temperature and low
pH are ideal for industrial bioethanol production.

Ethanolic fermentation was one of the
first chemical reactions observed by humans.
Parametric studies of different strains causing
alcoholic fermertation is done either by classical
or statstical techniques'’Fermantation media for
alcoholic fermatation should consist of substract
necessary for the growth of microorganisms ,
primarily the carbon, nitrogen and phosphorus
sources. Moreover, water and air can be inculded
as fermentation substract sources®® . The basic
substrates for alcoholic fermentration using
submerged technique of fermentation are beet or
cane-molasses'® The present investigation deals
with parametric studies of alcoholic fermentation.
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Blackstrap molasses ws employed as the basal
fermentration media in the fermentor flasks under
the submerged fermentation conditions. The study
reveales the nutritional status of the organisms and
basic fermartation parameters.

Experimental
Medium :

The composition of production medium
for ethanolic fermentation by Saccharomyces
cerevisiae NCIM -2086 is prepared as under :
Molasses :16% (w/v), Malt-Extract : 1.25%
Yeast-Extract : 1.25%, Peptone :1.25%
Distilled water : To make up 100 ml, pH: 4.9

Culture medium

Saccharomyces cerevisiae -2086 was
periodically cultured on malt-agar media. The
fresh culture media was prepared every fortnight
as follows : Sucrose : 8%, Malt extract : 0.30g
Yeast extract : 0.30g, Peptone : 0.40 g , Agar -
Agar: 0.30g, Distilled water : 100 ml, pH : 4.9

Sterilization :

The growth and production media were
sterilized in an autoclave maintained at 15 Ibs
steam pressure for 30 min.

Strain : Saccharomyces cerevisiae - 2086 was
used in the present study. The strain was procured
from NCL, Pune,India.

Assay methods:

Evalution of ethanol formed and
molasses left unfermented was made
colorimetrically!3+1%

Age of the inoculum: 47 hours old.

Quantum of the inoculum: 0.5 ml yeast
suspension of Saccharomyces cerevisiae NCIM-
2086

Molasses concentration : 2%, 4%, 6%, 8%,
10%, 12%, 14%, 16%, 20% and 25%.
Temperature (in’C) : 25,27,29, 31, 33, 35, 39,
43,48 and 52°C

Incubation period: 15, 20, 22, 25, 47, 69, 73,
75, 80 and 81 hours

pH: 3.6,3.8,4.0,4.2,4.4, 4.6,49,5.0,5.1 and
5.2.
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Results and Discussion

The results obtained from optimization
of different parameters show that optimum values
for ethanolic fermentation by Saccharomyces
cerevisiae NCIM -2086 proceeds best when 16%
(w/v) molasses solution is allowed to ferment for
47 hours at 31°C by maintaining the pH value of
the fermentation medium at 4.9 in the presence
of strain of yeast Saccharomyces cerevisiae
NCIM-2086.

The results of ethanolic fermentation
by Saccharomyces cerevisiae NCIM -2086 in
the present investigation support the view that in
general ethanolic fermentation by
Saccharomyces cerevisiae NCIM -2086

Table - 1
Effect of different substrates on ethanolic
fermentation by S. cerevisiae NCIM -2086
after 47 hours of incubation period

S. [Carbohydrates| Yield of | Substrate left
No. ethanol* | unfermented
ml/100 ml [ in g/100ml

1. Arabihose 1.33 -

2. Rhamnose 1.18 -

3. Xylose 0.75 —

4, Glucose 5.90 2.489

5. Fructose 5.39 2.632

6. Galactose 4.30 3.318

7. Sorbose 1.46 -

8. Lactose 3.66 -

9. Sucrose 6.15 2.563

10. Maltose 1.39 -

11. Starch 0.86 -

12. Inulin Hokkk -

13. Dextrine Hokxk -

14. Raffinose kK -

15. Mannitol Hokokok -

16. Molasses 4.35 2.906

* Each value represents mean of three trials

** Optimum values of molasses solution,

pH, temp. and incubation period. *** Optimum
yield of ethanol.**** Insignificant value.
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becomes more easier as the size, molecular
weight and the structure complexity of the sugar
molecules decreases.It is obvious that the simplest
sugars glucose and fructose both are easily
fermentable because both the monosaccharide
sugars are easily phosphorelated. Galactose
fermentability is also much similar to glucose and
fructose while arabinose, rhamnose and sorbose
were found to be least fermentable.

Sucrose is made from glucose and fruc-
tose units. Sucrose a disaccharide sugar has been
found suitable for production of ethanol while
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lactose was found to be unsuitable. However,
maltose was fermented to some extent on the ba-
sis of total sugar taken. In the group of polysac-
charides, starch was found to be least ferment-
able and unsuitable for ethanolic fermentation.
However, raffinose, inulin and dextrin produced
no ethanol. Polyethanol mannitol also could not
produce any ethanol by fermentation. On the ba-
sis of above observation it is concluded that glu-
cose amongst monosaccharides and sucrose
amongst disaccharides are most suitable and useful
for ethanolic fermentation.

Table -2
Effect of concentration of molasses, pH, temperature and incubation period on
ethanolic fermentation by Saccharomyces cerevisiae NCIM -2086.

% of pH | Temp. Incubation Corresponding yield of ethanol*

molasses in period in in ml/100 ml
(°C) hours

2 3.6 25 15 0.45 2.08 3.15 0.85
4 3.8 27 20 1.50 2.15 3.25 1.30
6 4.0 29 22 1.98 2.45 3.86 1.40
8 4.2 31 25 2.80 2.80 4.16**4 1.98
10 4.4 33 47%* 3.15 3.15 4.06 4.18%*
12 4.6 35 69 3.20 3.88 ok 3.01
14 4.9%% 39 73 3.52 4. 35%H%] ek kol
16%* 5.0 43 75 4.05%** 415 ok ook
20 5.1 48 80 3.90 otk ok ook
25 5.2 52 85 3.75 ok ok ok

* Each value represents mean of three trials ** Optimum values of molasses solution, pH,
temp. and incubation period. *** Optimum yield of ethanol.**** Insignificant value.
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